P our elements predict outcome following a cardiac arrest. Like links in a chain, each must be present. In addition, each must be timely or the probability of survival is severely reduced. The four elements include: • Early contact with EMS (immediately contacting community emergency medical service [EMS] providers). • Early first responder or bystander cardiopulmonary resuscitation (CPR) (starting CPR within 4 to 6 minutes of a cardiac arrest). • Early cardiac defibrillation (delivering a "shock" with a defibrillation device to help re-establish normal heart rhythm). • Early advanced life support (administering drugs and other definitive medical interventions).
Efforts to increase the effectiveness of each link have been ongoing. To facilitate early contact with EMS, the federal government and telephone industry have worked together to establish a dedicated and standardized communication system for each community. The intent has been to have a three digit number which could be used to connect a citizen to local EMS providers from any telephone at any time. This effort has shown progress, but is incomplete. A report from the United States Department of Public Health (1996) indicated that 911 contact operates in approximately 85% of the United States. The next step, available in a few states and growing, is an "enhanced" version in which the caller's address and location become available to EMS when an emergency call is received. This information helps when the caller is unable to be understood, or when EMS loses telephone contact before the caller can provide an address.
The second link, providing early bystander CPR, also has received considerable attention. However, in spite of efforts to promote this training within communities and at workplaces, studies report only 10% to 15% of people intervene with CPR at the scene of a cardiac arrest (American Heart Association, 1996) . Certainly, lack of training seems the most likely reason for this. However, other factors including poor memory (Moser, 1992) , inadequate training (Brennan, 1995) , and psychological stress (Starr, 1987) have been identified as contributing barriers.
To provide CPR in an emergency, individuals must have access to a CPR training class. The traditional method for learning CPR requires attending a formal course taught by a CPR instructor authorized by a national training agency such as the American Heart Association (AHA), American Red Cross (ARC), or National Safety Council (NSC). Second, individuals must have the time to complete the class. In addition to travel time, an adult CPR class takes approximately 3 hours. A class in adult and child CPR can take 6 or more hours. Third, training is traditionally provided in school like environments in which participants are taught, observed, and evaluated as successful ("passing" the course) or unsuccessful ("failing" the course) by the instructor.
After 30 years of promotion of community and workplace CPR, all is not well. Evaluation of the learning outcomes using classroom style, instructor based CPR programs have revealed at least four serious problems. First, in spite of receiving a course completion card, many participants do not learn CPR. Measures of skill immediately after completing training demonstrate inadequate mastery of the material (Brennan, 1995) . Second, many participants do not recall CPR when it is needed. In as little as a few weeks after training, there is a significant reduction in the ability to recall proper CPR skills or how to perform them (Moser, 1992) . Third, the quality of CPR performance during demonstration is often poor. While difficult to study, when bystanders do provide care, experts evaluating CPR at the emergency scene or in simulated emergencies often rate the quality of rescuer performance as inadequate (Wik, 1994) . Finally, concern exists about the demographics of CPR class participants. While the most common cardiac arrest victim is an over 75 year old male who experiences a heart problem at home, the most common participants of CPR classes are young people in school, those at work, or others unlikely to be at the scene of most heart attacks (Montgomery, 1993) . This suggests that to increase survival after a cardiac emergency at home, more people in close proximity to the at risk population need to be trained.
The assumption that the only way to learn CPR is by attending a formal class, with evaluation from a qualified CPR instructor, has been challenged. This is not only because many people completing traditional CPR programs (in class and with an instructor) do not necessarily learn or perform CPR adequately (Mandel, 1992) , but also because alternative methods of education can produce equivalent learning (Carter, 1984; Hon, 1982) .
INNOVATIVE AND NON-TRADITIONAL CPR METHODOLOGIES
The American Heart Association recently issued an Emergency Cardiac Care Advisory Statement (1996) for basic life support CPR providers and instructors. It noted that the current CPR guideline "clearly articulates a flexible, learner friendly approach to resuscitation education..." To support this, three categories of "innovations in CPR training methods" were recommended for investigation. First, in terms of instructor based learning, it was recommended that equipment such as "smaller lightweight manikins, practice watch videotapes, and portable electronic prompting devices" be studied. Second, innovations for reducing dependence on instructors need to be examined including use of "inexpensive manikins, self instruction videotapes, and portable electronic prompting devices." Third, to reduce barriers to performing CPR at the scene, more time for "hands on rehearsal of skills and use of portable electronic prompting devices" were suggested.
The use of a small, lightweight "mini" manikin was studied by Starr (1995) . Subjects were taught adult CPR either in a traditional format in which a small group rehearsed skills one time on a single full size manikin, or where each student in a group of the same size received an individual mini manikin. Upon completion of training, each subject was sent in random order to a room in which an instructor blind to training condition tested skills on another full size manikin. Results indicated no difference 290 (p = .324) in CPR performance between subjects using the two types of manikins. This suggests that small, lightweight manikins may be used as effectively as full size manikins. As mini-manikins are considerably less expensive and easier to transport, these training aids appear to be an acceptable and efficient educational product for both community and workplace CPR training programs. The financial saving and increased access to equipment can mean more people trained, and greater availability of products for skill rehearsal.
Electronic prompt devices use microchip technology to announce the steps of CPR in a clear voice, precisely following AHA guidelines, and in real time. Small, hand held devices may be carried to the scene of an emergency to assist recall, or used during classroom training to keep information standardized. By turning the device on, the individual is directed to assess the status of a victim, and, if appropriate, to give sets of chest compressions and ventilations to an adult, child, or infant. Starr (1998) investigated how an electronic prompt device can be used during instructor based classes to assist in the training and enhance learning of CPR.
In the study, 150 high school students were taught adult CPR by 12 teachers who used electronic prompts, and monitored to assure that each step was followed. None of the teachers had attended a CPR instructor program, and 10 of the 12 had completed their own CPR training program 2 days prior to training the students. When assessed for skills, the data indicated all evaluated students met the AHA performance guidelines. This suggests that use of a prompt may reduce the need in some circumstances for traditional CPR instructors. Starr (1997) also has shown that adults completing a workplace CPR class can use a prompt to enhance recall and performance. When tested 30 days after completing a traditional adult CPR class, participants using an electronic prompt to guide them during an unexpected performance test had skills which were more than four times better (p < .01) than a matched group who relied on memory alone.
These data suggest than an electronic voice prompt may help previously trained rescuers perform better in an emergency. This is an important concern for the workplace because of the unique dynamics at the scene. Unlike community or on the street emergencies, workplaces have a defined and controlled geography, and many have a political structure for emergency management. Worksites often have an assigned "first aid" room or area; designated or volunteer first aiders are commonly available; and, a communication system to quickly access responders can be arranged. Workplace health care emergencies also can permit quick access of emergency first aid equipment. Bringing an electronic prompt with other lifesaving equipment (e.g., emergency oxygen, barrier masks, gloves, first aid kit) may increase the probability of more accurate and timely CPR responses, leading to better survival rates following cardiac emergencies.
Learning CPR through a 34 minute self instruction videotape was compared to traditional instructor based classroom training by Braslow (1997) using lay responders and Todd (1997) with incoming first year medical students. While both studies showed better skills with the videotape when measured immediately after training, retention of skills was further studied by Todd (1997) . When assessed 2 to 6 months after initial training, the video trained medical students had retained better overall skills (p = .04) than traditionally trained students.
Indeed, 43% of those traditionally trained were judged as "incompetent," compared to 19% of the video trained group.
Use of a video self instruction program was described and evaluated as effective by Braslow (1997) . In the comprehensive quasi experimental design adults were recruited, paid, and videotaped as they completed and performed adult CPR. In the control group (N = 289), subjects completed AHA and ARC classes taught in small groups (approximately eight per class) using the traditional classroom, instructor based method. Experimental subjects (N = 176) completed CPR in groups of 2 to 4 by watching a programmed set of instructions from a videocassette and rehearsing skills on an inexpensive cardboard manikin. Testing occurred immediately after training and used a recording manikin which objectively identified whether skills met published criteria for accuracy. In addition, evaluators completed a 14 item skills checklist for each subject (Brennan, 1996) . Results revealed that for 13 of the 14 checklist skills, the video trained group performed better (p < .05) than the traditionally trained group. For those 40 years and older, skills measured by the recording manikin were performed better (p <.01) by the video compared to the traditionally trained group.
The program evaluation reported here also describes an innovative CPR training method. Unlike research which varies and compares training methodologies in a setting and at a time controlled by the researchers, this article examines the outcomes of self learning at the subject's home, and at the subject's time convenience. To facilitate this, a CPR home learning system was created and tested.
SUBJECTS
The program evaluation took place in suburban Philadelphia. Printed notices to participate in a "New CPR Home Learning Program" were placed in a Jewish synagogue newsletter, on a Catholic university bulletin board, and distributed at a meeting for members of a travel agency mailing list.
Subject selection conformed to the principles outlined in the Declaration of Helsinki (World Medical Association Declaration of Helsinki, 1991). Participation was unpaid and voluntary, subjects were aware that they could stop or leave at any time during testing, and all consented to participate.
Of 37 people who responded to the notices, 36 met the criteria of being adult (over 21 years), working full time outside the field of health care, and not having participated in CPR training within 5 years. JUNE 1998, VOL. 46, NO.6
METHOD
Within 2 weeks of placing the notices, the program evaluators telephoned the volunteers to describe the training materials and time constraints. An appointment was set for a meeting and delivery of the materials to the subject's home or workplace. At the set time, a program evaluator presented a CPR home learning system, consisting of a lightweight adult CPR torso manikin, programmed training videocassette and supplemental learning guidebook, and a follow up questionnaire. The evaluator gave a brief description of each of the components, explained how to make contact in case of problems, and reviewed the importance of completing the follow up questionnaire. Each participant was reminded there would be a brief review of CPR skills at the end of the study. Instructions encouraging participants to explain the procedures to any other family members or friends, so they could also learn CPR, were provided. A program completion date, 30 days from the initial meeting, was agreed on. When all questions were answered, the meeting ended.
The next contact with a subject occurred after approximately 21 days. At that time, participants were reminded by telephone that the training materials and completed questionnaire were going to be picked up 1 week later.
The CPR home learning system required minor assembly of the manikin (i.e., connection of the head to the torso, and insertion of the disposable lung into the airway). The videocassette was a standard VHS model. The learning guidebook contained text, photographs, and line drawings. It described all important aspects of the training program including how to use the manikin and how to move through the (color coded) topics in the video (e.g., introduction, adult CPR, review topics, etc.). The questionnaire consisted of demographic, opinion, and attitude questions about the training procedures, components, and learning experience. An additional page inserted into the package requested each participant rehearse each section of the CPR training program at least two more times after their initial viewing and rehearsal sequence. No recommendations were provided for the amount of time to spend in learning or rehearsal.
Approximately 30 days after receiving the package, each subject was individually evaluated by an AHA CPR instructor trainer with 18 years of CPR teaching experience. Upon arrival at the subject's home or workplace, the evaluator requested that the manikin be assembled and placed on the floor. The evaluator then asked, "Can you show me what you learned?" Each subject's performance was assessed (i.e., success or failure) using the seven item skills checklist for adult CPR, the instrument for assessing CPR performance issued by the AHA (1994) for instructors. No validity or reliability data for the instrument are available. Additional comments on skill problems, quality, and timing were recorded on the evaluation sheet. Following testing, each participant was provided with performance feedback and corrections, if necessary, until the instructor believed all seven skills met AHA guidelines. The previously completed questionnaires were collected, and the evaluator debriefed CPR "1 = very strongly disagree to 5 = very strongly agree participants, during which questions, answers, and comments about the program evaluation and CPR performance were discussed.
RESULTS
Evaluations and completed questionnaires were received from 36 subjects. Average age was 40 years (M = 40 .38 years ; SD =10.71, range =23-61 years ). Most participants (N = 21) were women (58%), and most (N = 25) were married (69%). Forty-seven percent of subjects (N = 17) had children, ranging from infant (1 year) to adult (36 years). A previous CPR class had been completed by 17 (47%) participants, with the average time since the previous class 8.6 years. None of the subjects had performed CPR in an emergency.
Two questions were asked about the subject's leaming experience. When asked, "How much time did you spend using the system?" the mean response was 65 minutes. Times ranged from 30 to 120 minutes. When asked, "Did you repeat or .review your skills more than once?" the average response was 2.7 times. The range was from 2 to 6 repetitions.
Using an interval scale from 1 = very strongly disagree to 5 = very strongly agree, subjects responded to questionnaire items about the video, CPR manikin, and learning guide (Tables 1-2). Over 98% of subjects strong-292 ly agreed (4 rating) or very strongly agreed (5 rating) that the CPR training instructions were "easy to understand" (M = 4.92; SD = .28), presented at the "right speed" (M = 4.75; SD = .49), and "easy to use" when performing CPR (M = 4.50; SD = .65). The manikin also was rated highly. Nearly 86% of subjects strongly or very strongly agreed that the manikin was "easy to perform with" (M = 4.17 ; SD = .90) and "easy to assemble" (M = 4.53 ; . SD = .65). Similar ratings were made for the written material. Over 93% strongly or very strongly agreed that the guide was "easy to read" (M = 4.30; SD = 1.00) and "easy to understand" (M = 4.33; SD = 1.01).
Subjects were asked to estimate their readiness to perform CPR (Table 2) . When asked to describe their perceived competence ("Do you feel able to perform CPR?"), 82.9% responded that they strongly or very strongly felt competent (M = 4.23; SD = .72). When asked to describe their perceived confidence ("Do you feel confident to perform CPR?"), 66.6% indicated that they strongly or very strongly felt confident (M = 3.97 ; SD = .87).
As part of debriefing, each subject was asked how much time had passed between the most recent use or rehearsal with the home learning system, and testing. More than 90% of subjects reported that they had "meant to train earlier," but had not started until the reminder call a week earlier. The average time between training and testing was 3.5 days. Table 3 presents the number and percent of subjects who adequately performed each of the CPR performance steps described on the seven point checklist. The percent of subjects who successfully performed each of the skills ranged from 58.33 % (Step 2: Calling EMS) to 91.66% (Step 5: Give two breaths; and Step 7: Begin and continue sets of 15 compressions and two ventilations). Almost 56% of subjects completed all seven steps according to AHA guidelines.
DISCUSSION
Most subjects in this program evaluation came from a population that was well educated, of middle income, and with clear religious orientations. While income and religion may have had nonrandom influences, Brennan (1991) reported that level of education did not predict CPR performance within 68 classes of 23 ARC chapters in the Northeast United States . However, it remains possible that education may influence self learning, and the outcomes are not representative of all workplaces cir communities due to the sampling bias.
While the subjects in this program evaluation were not matched to those examined by Braslow (1997) , both samples were tested for the same core set of CPR skills . Thus , Table 3 also presents a reference comparison of the performance of subjects after using the home learning system, and after watching the self learning video in the Braslow (1997) study. Compared to Braslow (1997) traditionally trained subjects, a greater percent of video trained subjects from both studies accurately performed the skills of "Opening the Airway," "Checking Breathing," "Giving Two Breaths," and "Checking for Circula-· .. _ _~_ _T tionlPulse" (the ABCs of CPR). In terms of delivering sets of 15 compressions and two ventilations, both video trained groups were superior to the AHA and ARC control subjects. Perceived confidence following CPR has been reported in several studies. When tested immediately after a course taught by highly qualified CPR instructors, Brennan (1995) reported that 64% of newly trained people rated themselves as "very confident." Starr (1997) found when subjects were asked 30 days after training to describe how they had felt upon completing CPR previously, 88% rated themselves as "high" or "very high" on a five point confidence scale. Furthermore, when asked to rate the confidence they felt after being tested for recall of skills (30 days post training), but before evaluation feedback of their performance, 67% rated themselves as "high" or "very high." Table 4 presents the confidence rating of subjects using the home learning system and those who participated in the Braslow (1997) study. Using a three point response scale (1 = not at all, 2 = somewhat, 3 = very confident), Braslow reported that 98.6% of traditionally trained and 96.6% of video trained subjects estimated either "somewhat" or "very high" confidence in their JUNE 1998, VOL. 46, NO.6 ability to perform CPR. In the home learning system program evaluation, using a five point confidence scale (1 = very low to 5 = very high), 97.2% of participants rated themselves "moderately," "high," or "very high" in confidence.
The value of a self learning CPR program was supported by this program evaluation. The benefits of time saving and adequate acquisition of skills have considerable importance to the educational mission of the AHA and to the corporate objectives of many workplaces. Individuals who desire or are assigned to participate in CPR training could initially learn or rehearse skills either on their own time at home, or in brief unmonitored sessions at the workplace prior to objective assessment by an instructor, both of which are time and cost saving. Individuals who take the package home to learn or review CPR also could share the education with relatives. As accidents and illnesses occurring at home have impact on the workplace (e.g., lost time), this approach promotes health and reduces risk for employers, employees and extended family members. In addition, when a workplace allows or promotes home CPR training, several important messages may be sent into the community. One is that the workplace believes it is important to have lifesaving skills for families of employees. Another is that it is important to be proactively prepared for emergencies. After workers complete self training or review, traditional CPR instructors can be used to assure that participants have fulfilled all organizational training objectives and to assure regulatory compliance. Instructors could focus on acknowledging and correcting skills, answering questions about direct application of CPR to the workplace, adjusting procedures to incorporate local hazards (e.g., how to use resuscitation barrier masks, gloves), or providing additional information important to an organization.
The perceptions of high post training confidence in this program evaluation are consistent with other studies. Previous research involving traditional CPR training for health care professionals (Marteau, 1989) and non-health care personnel (Braslow, 1997) found that perceived confidence in CPR skills was commonly rated high while measured skill (competence) was often low. While a comparison between video training programs has not been conducted, the high confidence ratings in this and the other reported studies suggest that subjects found the video presentation of material easy to understand, without live instructor interpretation or feedback. As subjects compared their performance to the video models, they apparently estimated themselves sufficiently similar to generate the belief that they could and would perform CPR if necessary.
Video" Tradltlonalt

Home Learning System
Video and 
CONCLUSION
For workplace CPR in particular, the ability to educate personnel in a standardized and efficient manner is important. If a CPR instructor is only needed to review or ensure skills are appropriately mastered after self leaming, rather than by personally conducting a class, this reduction in time can be a valuable adjunct to workplace training methodology. Further evaluation about the best methods to use a self instruction program such as the CPR home learning system for workplace training should help to improve its value as a new methodology.
During the term of this program evaluation, the author was a paid consultant to County Line, Ltd., Warrensville Hts., Ohio.
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3. AAOHN Journal 1998; 46(6), 289-295. Program evaluation using a self instruction CPR home learning system indicated that people could learn CPR without attending a formal class. Reported training time for adult CPR averaged 1 hour, and ease of understanding was rated 4.9 on a 5 point scale.
Use of a home learning system can benefit a workplace by reducing reliance on a CPR instructor, reducing total training time, and exposing families and others in the community to the learning experience.
This program evaluation suggests that this training methodology supports the mission of AHA, and also can meet corporate objectives.
